[image: ]FINAL SCRIPT: APPROVED FOR FILMING


Submission ID #: 60622
Scriptwriter Name: Qingyun Ping postshoot by Anastasia Gomez
Project Page Link: https://www.jove.com/account/file-uploader?src=18489758

Title: Generation of Orthotopic Pancreatic Tumors and Ex vivo Characterization of Tumor-Infiltrating T Cell Cytotoxicity
[bookmark: _GoBack]
Authors and Affiliations:  Sarah Spear*1,2, Iain A McNeish1 and Melania Capasso*2,3

1Division of Cancer, Department of Surgery and Cancer, Imperial College London, London, United Kingdom
2Centre for Cancer and Inflammation, Barts Cancer Institute, Queen Mary University of London, London, United Kingdom
3German Center for Neurodegenerative Diseases (DZNE), Bonn, Germany

	

Corresponding Author: 
Melania Capasso
melania.capasso@dzne.de

Sarah Spear
s.spear@ic.ac.uk 

Email addresses for Co-authors: 
i.mcneish@imperial.ac.uk

Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N  

2. Does your protocol include software usage? N

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
2.2.1
2.2.2
3.4.2
3.5.2
4.2

4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
3.4.2 and 3.5.1
I operate quickly but gently, moving the syringe plunger only up and down – not side to side. I wash cells through as much as needed.

5. Will the filming need to take place in multiple locations? N








Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Sarah Spear: This method can be used to assess how novel therapeutic agents or strategies can influence or augment the cytotoxic T-cell response during pancreatic cancer [1].
1.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.2. Sarah Spear: This technique allows tumors to be rapidly digested and stimulated in vitro, allowing analysis of multiple parameters of the T-cell response simultaneously, which can be easily adapted for other applications [1].
1.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.



Section - Protocol
Orthotopic pancreatic tumors were generated in accordance with the U.K. Home Office Animal and Scientific Procedures Act 1986 and the European Directive 2010/63/EU.
2. Digestion of Pancreatic Tumors
2.1. To begin, use forceps to transfer the tumor onto a Petri dish [1]. Store 5 milliliters of digestion medium in a 50-milliliter tube on ice to prevent enzyme activity commencing [2]. Take a small aliquot of this solution to cover the tumor on the Petri dish [3]. 
2.1.1. Talent transfers the tumor onto a dish.
2.1.2. Talent places a tube on ice.
2.1.3. Talent adds the solution to the tumor on dish.
2.2. Use sterile scalpel and forceps to cut the tumor into small pieces [1], roughly less than 3 millimeters in length [1-B]. Scrape the tumor pieces into the tube and gently invert the tube until all the pieces are submerged in digestion media [2].
2.2.1. CU: Talent cuts the tumor into pieces. Important Step
2.2.1B Added/alternative shot: CU required of tissue pieces.
2.2.2. CU: Talent transfers the pieces into a tube, and inverts to get all pieces submerged. Important Step
2.3. Transfer the tube onto a shaking device for 20 minutes at 37 degrees Celsius to digest [1]. Make sure all pieces of tumor are submerged and not stuck to the edge of the tube [2].
2.3.1. Talent places the tube on a shaking device.
2.3.2. CU: Talent shows the pieces submerged.
3. Preparation of Single-cell Suspension from Digested Tumor
3.1. Immediately after the digestion step, place the tube on ice to slow enzyme activity [1]. Add EDTA to achieve a final concentration of 20 millimolar and briefly vortex sample to mix in order to further slow enzyme activity [2].
3.1.1. Talent takes the tube from the shaker, and places it on ice.
3.1.2. Talent adds solution into the tube, and vortexes.
3.2. Open the tube and rinse any tumor digest off the lid of the tube with fresh RPMI (pronounce as R-P-M-eye) medium [1]. Then, prepare a 70-micron strainer, place it on a 50-milliliter open tube on ice. Pre-wet the filter with medium [2].
3.2.1. Talent opens the tube, and rinses off lid.
3.2.2. Talent prepares a strainer, and wets the filter on ice.
3.3. Resuspend the digested cells and wash the sides of the tube using a 25-milliliter or larger stripette [1]. The wider opening of the stripette allows the thick digest to pass easily [2]. Transfer all of the digest onto the strainer using the 25-milliliter stripette [1].
3.3.1. CU: Talent resuspends the cells, washes the sides of the tube and transfers onto the strainer.
3.3.2. CU: Talent shows the opening of the stripette.
3.4. Mash up and down the tumor on top of the filter using a 1-milliter syringe plunger [2].
3.4.1. Talent transfers all the digested cells onto the strainer.
3.4.2. CU: Talent mashes the tumor on top of the filter. Vid NOTE: Audio slate Important Step
3.5. Continuously wash cells through the strainer with RPMI. Make sure to wash with enough force to push cells through [1]. Continue washing until all cells have passed through the strainer [2-TXT].
3.5.1. CU: Talent washes cells with medium through the strainer. Important Step
Vid and Author NOTE: Audio slate, wrong slate. This footage comes from 3.5.2 take 1 (in error)
3.5.2. CU: Talent shows the strainer stops flushing, and transfers the sample onto a new filter. TEXT: Only extracellular matrix components remain in the filter. Important Step
           Vid and Author NOTE: Audio slate, wrong slate. This was filmed as 3.5.2 take 2
3.6. Centrifuge the tube for 5 minutes at 300 times g and 4 degrees Celsius [1]. Carefully resuspend the cell pellet in complete RPMI [2] and pass directly through another filter to remove any extracellular matrix or large cell clumps that cannot be adequately resuspended [2].
3.6.1. Talent places the tube into a centrifuge.
3.6.2. Talent removes supernatant and adds medium to resuspend. Vid NOTE: Audio slate for takes 1 and 2
3.6.3. Talent filters the sample.
3.7. If no stimulation is required, immediately stain the isolated cells for flow cytometry analysis [1], or resuspend them in freezing medium of 10% DMSO in FBS, and store at -80 degrees Celsius [2]. 
3.7.1. Talent adds staining solution into the cells.
3.7.2. Talent adds medium into the cells.
4. Preparing cells for ex vivo stimulation
4.1. To perform stimulation, first count the cells [1]. Dilute the cells in complete medium to achieve a concentration of 2 x 106 per 100 microliter [2]. Plate 100 microliters of cells in each well of a U-bottomed 96-well plate [3].
4.1.1. Talent operates on a cell counter.
Author NOTE: Sample used for filming was not fresh so do not show viability count on screen
4.1.2. Talent adds cells into medium.
4.1.3. CU: Talent transfers cells into each well of a plate.
4.2. Add 100 microliters of complete medium containing a 2x preparation of PMA (pronounce as P-M-A) or ionomycin [1]. Place the plate in an incubator at 37 degrees Celsius with 5% carbon dioxide for 1 hour [2].
4.2.1. CU: Talent adds medium into each well. Important Step
4.2.2. Talent places the plate in an incubator.
Author NOTE: Multiple actions, can be used in shot 4.3.2
4.3. Then, add 20 microliters of a 10-X (Pronounce as ten ex) preparation of brefeldin A and monensin in complete media to achieve a final concentration 1.06 micromolar and 2.0 micromolar, respectively [1]. Put the plate back into the incubator for another 4 hours [2].
4.3.1. Talent takes out the plate from the incubator, and adds solution.
4.3.2. Talent puts the plate back into the incubator.
Author NOTE: This shot can be taken from 4.2.2




Section – Results
5. Results: Flow Cytometry Analysis and Quantification of Ex Vivo Spleen- and Tumor-derived T Cell Activity
5.1. After injecting 1000 TB32048 (pronounce as T-B-3-2-0-4-8) cells into the pancreas, orthotopic tumors take approximately 30 days to develop [1].
5.1.1. LAB MEDIA: Figure 1B
5.2. After digestion and stimulation of the harvested orthotopic tumors, a fluorescence minus one was performed to determine background fluorescence for gating [1], and a brefeldin A monensin only control was performed to determine basal production of cytokines [2].
5.2.1. LAB MEDIA: Figure 3B – Video editor: Emphasize the first FMO panels in both CD4+ and CD8+ cells.
5.2.2. LAB MEDIA: Figure 3B – Video editor: Emphasize the second B+M only panels in both CD4+ and CD8+ cells.
5.3. For IFNγ (pronounce as interfearon gamma), incubation with brefeldin A and monensin resulted in no increase in IFNγ over FMO control in both spleen and tumor samples [1]. However, the addition of PMA and ionomycin increased the percentagoe of intracellular IFNγ detectable in both splenic and tumor-derived CD4+ (pronounce as C-D-four-positive) and CD8+ (pronounce as C-D-eight-positive) T cells. 
5.3.1. LAB MEDIA: Figure 3B – Video editor: Emphasize the first two rows (IFNγ), and emphasize the second B+M only panels in both CD4+ and CD8+ cells.
5.3.2. LAB MEDIA: Figure 3B – Video editor: Emphasize the first two rows, and emphasize the third panels in both CD4+ and CD8+ cells.
5.4. Splenic CD4+ and CD8+ T cells, used as a positive control, have a relatively higher IFNγ production [1] than tumor-infiltrating T cell subsets [2], indicating immunosuppression occurs within the tumor [3]. 
5.4.1. LAB MEDIA: Figure 4A - Video editor: Emphasize the two bars at Spleen.
5.4.2. LAB MEDIA: Figure 4A - Video editor: Emphasize the two bars at Tumor.
5.4.3. LAB MEDIA: Figure 4A
5.5. Using the same strategy for TNFα (pronounce as T-N-F-alpha), a high percentage of splenic CD4+ T cells were positive for intracellular TNFα [1], compared to tumor-infiltrating CD4+ T cells produce [2]. Splenic and tumor-infiltrating CD8+ T cells produced similar levels of TNFα [3]. 
5.5.1. LAB MEDIA: Figure 4B - Video editor: Emphasize the first bar at Spleen.
5.5.2. LAB MEDIA: Figure 4B - Video editor: Emphasize the first bar at Tumor.
5.5.3. LAB MEDIA: Figure 4B - Video editor: Emphasize the second bar at Spleen and the second bar at Tumor.


5.5.4. 


Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

6.1. Sarah Spear: Make sure the tumor is sufficiently chopped and that all pieces are submerged in digestion media. When mashing the tumor make sure to be gentle and wash cells through thoroughly [1].
6.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. – Video editor: B-roll suggestion: Shot 2.2.1
6.2. Sarah Spear: The tumor digestion protocol can be combined with flow-assisted cell sorting to purify individual immune cell subsets for additional functional or gene expression analysis [1].
6.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
6.3. Sarah Spear: We have used this method to characterize how B-cells shape the immune response during pancreatic cancer, generating orthotopic tumors in both B-cell knockout and B-cell depleted mice [1].
6.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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